I present a simple model of migration in which the net migration rate into a state depends on the expected present value of labor market conditions and amenities. I show that though this is a common model, existing empirical estimates do not separately identify the underlying parameters. The identi cation problem can be thought of as an omitted variable bias because no explicit measure of expected future labor market conditions is included. I use state-level data to estimate empirical models in which the underlying parameters are identi ed. I nd that high wages and low unemployment encourage in-migration, but that the omitted variable bias can be large. For example, when I control for future conditions in one model, the strength of the relationship between current wages and net migration is less than half as large. I integrate the migration model into a simple labor supply and demand framework and use my estimates of the migration model to simulate a labor market's response to permanent and transitory demand shocks. In the short run, net migration responds more to permanent shocks and current wages and employment rates respond more to transitory ones.
Introduction
National-level measures of economic performance such as aggregate wages and unemployment rates mask much geographic variation. This is not a static phenomenon, with some states permanently doing better and others lagging. State economic fortunes converge, but with substantial short run uctuations along the way Barro and Sala-i-Martin, 1991; Blanchard and Katz, 1992 . Similarly, a glance at national-level population data gives no hint of the demographic churning that goes on each y ear as the result of human migration Greenwood,1985 . These two features of the United States and other national economies are linked in ways that economists have been studying for decades. Two questions appear repeatedly: How sensitive is migration to regional di erences in labor market conditions? What role does migration play in eliminating these di erences?
Most empirical studies of net migration are based on variations of a simple theoretical model in which net migration to an area depends on the current and expected future value of living there. That is, migration is treated like an investment. Though this has been recognized since Sjaastad 1962 , the investment nature of migration has been largely ignored in empirical studies of net migration. To estimate the model, most authors have used state or Census division data to regress net migration on labor market variables such as wages and unemployment Greenwood et al., 1991; Pissarides and McMaster, 1990 . Some authors also include non-market variables such as climate and other amenities Barro and Sala-i-Martin, 1991. These and other authors acknowledge that as an investment, the migration decision is forward looking. They do not, however, explicitly account for this in their empirical work. 1 In this paper I show that because they ignore this aspect of the theory, existing empirical studies of net migration do not properly identify the underlying parameters of the theoretical model. I propose and implement a n alternative empirical strategy to solve this problem.
What is gained by identifying the parameters of the migration model? The theory predicts that migration will respond di erently to shocks that di er in their persistence and predictability. These responses will a ect local labor markets through labor supply. We should therefore also expect that labor market variables such a s w ages and employment respond di erently to permanent and transitory shocks. Indeed, Topel 1986 found evidence for these types of e ects. But we need estimates of all the underlying parameters of the migration model to examine how migration and labor market variables respond to di erent kinds of shocks. Thus to get the labor market right we need to get migration right.
The rest of this paper is organized as follows. In Section 2 I present a simple model of net migration that is essentially identical to those in Barro and Sala-i-Martin 1995 and Greenwood et al. 1991 . I show w h y previous empirical models such as Greenwoodet al. 1991, Barro and Sala-i-Martin 1991, and Pissarides and McMaster 1990 do not separately identify the underlying parameters of the theoretical model. The identi cation problem can be thought of as an omitted variable bias because a relevant v ariable, the 1 In a separate, but related, strand of research, Bartik 1991, Blanchard and Katz 1992, and Eberts and Stone 1992 focus on understanding the joint behavior of local labor market variables such a s w ages, unemployment rates, and labor force participation rates. They do not study migration directly, but infer its behavior from the level of employment and rates of unemployment and labor force participation.
expected future value of living in an area, is omitted from the estimation. My alternative empirical strategy ows directly from the theory. If migration depends on the value of living in an area, next period's migration depends on next period's value. Thus, the one-year-ahead net migration rate is a measure of the future value. This strategy has been used to examine investment in housing Topel and Rosen, 1988 and education Ryooand Rosen, 1997.
In Section 3 I discuss the data and econometric issues involved in estimating the models. I use state-level data from 1976 to 1996, including measures of state labor demand shifts as instruments, to estimate empirical models of net migration. I use state wages and unemployment rates to measure local labor market conditions. To provide a basis for comparison, I estimated models similar to those found in the literature. My estimates of these unidenti ed models are similar to existing work. They are quite different, however, from my new, identi ed, estimates of the migration model. For example, in a model without unemployment, the e ect of current wages is more than halved when I control for future conditions. In a model with unemployment, the e ect of current wages is larger and the e ect of current unemployment is smaller when I control for future conditions.
To illustrate why we need to identify the parameters, I integrate the migration model into a simple labor supply and demand framework in Section 4. The full model is similar to capital accumulation models with adjustment costs Abel, 1981 . Here, the population stock replaces the capital stock and the employment rate replaces the capital utilization rate. The population and employment rate provide the two margins along which a labor market can adjust, and the type of shocks determines the type of adjust-ment. I use my estimates of the migration parameters to simulate how net migration, wages, and employment rates respond to permanent and transitory shocks. In the short run, net migration responds more to permanent shocks and current wages and employment rates respond more to transitory ones. Of particular interest is that high current wages and low current migration are consistent if a shock is expected to be transitory. Though the theory predicts this, existing empirical studies of net migration do not allow for such a response. I conclude in Section 5.
Empirical Models of Net Migration
I start with a simple model in which the net migration rate into a state is proportional to the value of living there relative to outside alternatives. I use states as my unit of observation because of data availability. 2 shows that future migration should be included to control for expected future labor market conditions. If it is left out, then the coe cient o n v st does not capture just the e ect of current conditions. To the extent that current conditions tell us something about future conditions, the coe cient also picks up the e ect of expected future conditions on current migration. 6 By estimating Equation 12 , we can avoid this identi cation problem and separately identify the underlying parameters. In the next section I discuss how I estimated Equation 12. In the following section, I show why we need the estimates to examine how migration and labor market variables, such as the wage rate, respond to di erent kinds of shocks.
Data and Estimation
To compare the identi ed model to those that have been estimated in the past, I estimated the following two empirical models: . This provides a comparison to the models that have been estimated in the past and helps highlight the identi cation problem I mentioned above. I used wages and the unemployment rate to capture state labor market conditions. The March CPS provides data on income, weeks worked, and state of residence for each person in the sample. From these data I calculated each person's log weekly wage. I used the CPI-U series from the Bureau of Labor Statistics BLS for the four Census regions of the U.S. This provides a rough correction for state changes in the price level. The BLS reports the civilian unemployment rate for each state. 8 See the Data Appendix for details. Why should migrants care about unemployment? In a simple labor market clearing model, there is no unemployment at all and the wage is a su - 7 The March CPS does not separately identify each state prior to 1976. 8 The average wage or unemployment rate in a state may not provide a measure of labor market conditions that are relevant to the average migrant. For instance, shifts in the composition of a state's workforce may a ect the average wage even if the wage that is relevant to the average migrant does not change. In Hojvat-Gallin 1998 I constructed alternative measures of wages and the unemployment rate. For instance, I corrected for states' demographic composition. I also allowed wages in close" states, de ned in terms of long-run gross migration, to matter more than those in far" states. The results are not sensitive to these alternative w age measures. cient statistic for labor market opportunities. But some studies have found that unemployment plays a role in determining migration even after the effect of wages has been taken into account Pissarides and McMaster, 1990; Gabriel et al., 1993 . There are several possible explanations for this. First, if wages are measured with error, unemployment can help predict migration because it in e ect gives us another observation" of wages. Second, unemployment can play a role in non-market-clearing models. Third, unemployment can signal the probability of nding employment in a search model. 9 Finally, perhaps wages are a su cient statistic, but unemployment has a statistically signi cant e ect in linear models because of non-linearities in the theoretical relationship.
Since I am interested in the links between labor market conditions and migration, I used net migration rates for people aged 16 to 64; people in this age range will have stronger labor force attachments. 10 I constructed the rates from data on population by age, death rates, and foreign immigration rates. See the Data Appendix for details.
Equation 13 and 14 su er from a typical endogeneity bias; the right-handside variables are correlated with the error term. In addition, when m s;t+1 is included in Equation 13 , the error term st = st , s;t+1 will usually be serially correlated even if st is not because innovations to migration at time t are part of the forecast error of expectations that were formed the period 9 Labor turnover may be a better measure Fields, 1979 . 10 This age range may still contain many people with weak ties to the labor force. For example, students and retirees may not respond to state di erences in wages in the same way as the average worker. In Hojvat-Gallin 1998 I found that restricting the sample to those aged 24 to 55 did not signi cantly change the results.
before Topel and Rosen, 1988; Cumby et al., 1983; Hansen, 1982 . To deal with these problems, I estimated the models using GMM with a set of state labor market demand shifters as instruments.
The instruments take advantage of di erences across states in industrial composition. They are based on the idea that if national employment in an industry is growing fast, then states in which the industry makes up a large share of total employment should have fast employment growth. I argue that this captures a labor demand shift that is correlated with state-level wages and unemployment rates but uncorrelated with shocks to migration.
I constructed the instruments using a technique similar to Davis et al. 1997 . I allowed national level industry employment growth to be driven by two sources: changes in the real price of oil and everything else," and constructed instruments based on each of these sources of variation. I calculated the shares using a linear interpolation between decennial census years to eliminate cyclical changes in employment shares while retaining their trends. Before using them for estimation, I also deviated the instruments from their state and year means.
Though I expect that Oil and Growth measure labor demand shifts, they may not. To examine this issue, I ran state-level OLS regressions of the endogenous variables on six lags of Oil and four lags of Growth. Table 1 contains the results. The reported numbers are the sums of the coe cients on each lag and therefore measure each instrument's cumulative e ect Davis et al., 1997. I also scaled the variables by their standard deviations from Table 2 to help compare magnitudes . The main point to take from the table is that the regressions support the idea that the instruments measure state labor demand shifts. Wages and migration move in the same direction, and opposite unemployment, in response to changes in the instruments. This is just as we would expect if the instruments measured demand shifts. 11 Estimates of the parameters of the migration model, the main results of the paper, are in presented Table 3 . I estimated the equations using iterated GMM ITGMM using six lags of Oil and four lags of Growth. The models include state and year e ects. Columns 1 and 2 contain estimates of models in which labor market conditions are measured by each state's average log real wage. Columns 3 and 4 include unemployment. Columns 2 and 4 include a term for future labor market conditions. The basic predictions of the theoretical model are con rmed by the empirical work: higher wages and lower unemployment rates are generally associated with greater net migration. A second prediction of the model, that expected future wages should be positively related to current net migration, is also borne out. The estimate for , the coe cient on future net migration, is :946 when the unemployment rate is excluded Column 2 and :541 when the unemployment rate is included Column 4.
The lower panel of Table 3 contains information regarding the overidentifying restrictions. Prob is the probability that a random draw from a 2 distribution with DF degrees of freedom will be greater than N Ttimes the value of the objective. The over-identifying restrictions are not rejected in any of the models.
A comparison of Column 1 to Column 2 and Column 3 to Column 4 shows that the exclusion of an explicit measure of expected future labor conditions can signi cantly a ect the coe cients on current labor market variables. Table 2 to show that a one standard deviation increase in a state's log wage is associated with about a :7 standard deviation increase in net migration. But the results from Column 2 suggest that this is an upward biased estimate of , the migration response. Column 2 says that the response of net migration to current log wages is less than half as large as one might think from looking at Column 1. In the following section I show what the parameter magnitudes imply about how much migration responds to shocks. Next, consider Columns 3 and 4. These columns include unemployment and are similar to the models estimated by Eichengreen 1992 and Pissarides and McMaster 1990. 12 In Column 3 it appears that low unemployment increases net migration but that high wages do not have any statistically signi cant e ect. When future labor market conditions are held constant in Column 4, the e ect of unemployment is halved. The coe cient on the log wage increases by six times but is still not statistically signi cantly di erent from zero. As above, a common interpretation of Column 3 is that a one percentage point increase in a state's unemployment rate is associated with a :008 percentage point decrease in the state's net migration rate. Alterna-tively, a one standard deviation increase in a state's unemployment rate is associated with a 1:4 standard deviation decrease in the state's net migration rate. But the results from Column 4 suggest that the e ect is half as large as Column 3 might lead one to believe.
There are two striking features of the results in Columns 3 and 4. First, wages do not seem to matter. Second, the estimate of .541 for the discount factor is much l o wer than the estimate of .946 from Column 2. It has proven di cult in the past to estimate the discount factor. Fleischman 1996 provides evidence that GMM estimation of in models such as those in Columns 2 and 4 may bebiased down in nite samples. Thus many authors simply restrict to be close to :95 Topel and Rosen, 1988 . I do the same, and reestimate the identi ed models, Columns 2 and 4, with restrictions on . Table 4 displays GMM estimates of the identi ed models when is restricted to be :98 and :90. I used the weighting matrix from the nal iteration of ITGMM estimation of the unrestricted versions. The lower panel of Table 4 provides information to test the validity of the restrictions. Since I used the same weighting matrix to estimate both the restricted and unrestricted models and I imposed one restriction, N T Objectiverestricted , N T Objectiveunrestricted 2 1: 15
In this table, Prob is the probability that a random draw from a 2 distribution with one degree of freedom will begreater than the test statistic formed by the di erence of N Ttime the objective Cochrane, 1996 . Neither restriction is rejected at a :05 signi cance level.
Since the unrestricted estimates of in the wage only model was :946, it is not surprising that the coe cient on the log wage does not change much Notes: N = 5 1 a n d T = 20. All models include state and year e ects. I used six lags of Oil and four lags of Growth as instruments Prob is the probability that a random draw from a 2 distribution with one degree of freedom is larger than N T Objectiverestricted , Objectiveunrestricted. -Signi cant a t :05.
Asymptotic standard errors are in parentheses.
in the restricted models. The estimates of Columns 1 and 3 are quite close to the unrestricted estimate of :065 from Column 2 of Table 3 . The restricted estimates of the model that includes unemployment are quite di erent from the unrestricted estimates. Columns 2 and 4 of Table 4 suggest that wages are statistically signi cantly related to migration but that unemployment is not. This is exactly the opposite conclusion one would reach from Table 3 . The results suggest that though the unemployment rate may beuseful in practice for predicting migration, once future migration is explicitly included in a restricted model, the unemployment rate does not add explanatory power to wages. This suggests that the model in Column 2 of Table 3 , the speci cation without unemployment, is preferable.
Other authors have found weak or contradictory evidence for the relationship between unemployment and migration. Fields 1979 noted that many studies have found that unemployment has a statistically insigni cant e ect on migration. Some early studies found that high unemployment attracts workers Greenwood, 1969 . Later studies, such as Pissarides and McMaster 1990 found that unemployment has a negative and statistically signi cant e ect on net migration after controlling for the wage. Gabriel et al. 1993 found that high unemployment in the state of origin induces out-migration but that high unemployment in the destination state does not inhibit inmigration.
The above results show that by ignoring the role of expected future labor market conditions, previous studies have su ered from an omitted variable bias that can signi cantly a ect parameter estimates. The main point here, then, is not the relative importance of wages or the unemployment rate in explaining migration. Rather, it is that estimates of these e ects that ignore the role of expectations can be misleading.
Net Migration and State Labor Market Dynamics
Until now, I have discussed the coe cients as they are typically discussed in the literature: how much is migration a ected by changes in a state's log wage or unemployment rate? But this type of partial equilibrium statement can be misleading because migration and labor market conditions are jointly determined in equilibrium. Instead, we should examine how migration and market conditions adjust together in response to various types of state labor market shocks. To do this we need a model of a state labor market and, as I show, estimates of the underlying parameters of the migration model. I model aggregate state labor supply as being determined by the stock o f potential workers in a state the population and the intensity with which they work the employment rate. Let n st be log aggregate labor supply, p st belog population, and h st bethe log employment rate in state s at time t. Then n st = h st + p st : 16 The log employment rate, h st , is determined by the labor supply decisions of state s residents. I assume that individual labor supply is log linear in wages. That is, h st = 0 + 1 w st + ' st ; 17
where ' st is a supply shifter. Thus in the short run, de ned as the time frame in which p st is xed, aggregate labor supply can adjust only through changes in individual supply and the short run elasticity of labor supply is equal to the elasticity of individual labor supply. 13 If p st were xed, Equations 19 through 21 would be the solution to a simple supply and demand model in terms of the underlying shocks. With p st free to adjust, I need to describe how it is determined. Population can change for several reasons: natural population growth, foreign migration, and internal migration. Here I ignore population growth and foreign migration to focus on the e ects of internal migration. To keep 13 I ignore whether 1 is the uncompensated or compensated elasticity. The analysis can be extended to explicitly allow for the distinction.
14 I am implicitly assuming a xed factor to get negatively sloped demand.
the model simple, I assume that migration depends only on current and expected future wages. This is consistent with the empirical results presented above. I approximate the growth rate in population with the di erence in the logs. This, and the above assumptions, imply that shows how a state's population responds to shocks. The response is governed by the migration parameters, the elasticity of labor demand, and the elasticity of individual labor supply. The equation can be used in tandem with Equations 19, 20 , and 21 to examine state migration and labor market dynamics given estimates of all the underlying parameters. 15 I can choose values for the elasticities of supply and demand from the literatures on these subjects. I cannot do the same for the migration parameters because existing studies do not identify them.
Instead, I can use the migration parameters estimated above from the identi ed model. In particular, the values from Column 2 of Table 3 provide estimates of and . Hamermesh 1986 surveyed empirical estimates of the elasticity of the demand for labor. Estimates of the own-price elasticity of labor demand are in the range of ,:15 to ,:75. This translates into values of 1 , the inverse of the elasticity, in the range of 1:33 to 6:67. 16 Pencavel 1986 and Killingsworth and Heckman 1986 surveyed the literature on the elasticity of male and female labor supply. Estimates of the uncompensated elasticity are usually small. Juhn, Murphy, and Topel 1992 concluded that :1 is a reasonable estimate. The uncompensated elasticity for females may 15 The value of outside alternatives, t , depends on the values of ' st , st , st , and st for all states. I assume that each state is small enough relative to the nation so that I do not need to solve explicitly for t . 16 State labor demand may be more elastic because of capital ows.
be quite a bit higher, though some studies show that it is similar to that for males Killingsworth and Heckman, 1986 In Figure 1 , I display a simulation of the response of a state labor market to an unexpected permanent demand shock. I scaled the shock so that it results in a long run employment increase of one percent. I h a ve graphed the percent change in population, wages, and the employment rate. Migration is the change in population. The demand shock drives wages up immediately. The market adjusts through an increase in the employment rate and migration. One can see that in the rst period, population adjusts more than the employment rate. As more people enter the state, both the wage and employment rate fall. In the long run, all the adjustment comes from migration as wages and the employment rate return to their previous levels. Almost all of the adjustment occurs within ten years.
In Figure 2 , I display a simulation of a market's response to an equal sized transitory demand shock. As before, the wage increases sharply when the shock hits. It increases by more than it does in response to a permanent shock because fewer people move in. Little migration and high current w ages are consistent with each other because the transitory shock does not increase the value of moving by much. As a result, transitory shocks induce a larger increase in individual labor supply than in population, at least initially. After the shock passes, wages and employment rates fall below their previous levels and people begin to leave the state. Notice that although the demand shock is completely transitory, labor market e ects are felt for years. The vast majority of the adjustment process occurs within ve years.
These two simulations provide an excellent illustration of the identi cation problems associated with previous empirical studies of net migration. Aggregate labor supply can adjust along two margins, population and the employment rate. This is analogous to adjustment cost models of capital accumulation with variable capital utilization rates Abel, 1981 . The population is the capital" stock and the employment rate is the capital utilization rate. The type of shock determines the margins along which labor supply will adjust.
The gures show that adjustment occurs along both margins in both cases. But when a shock is expected to be temporary, it does not make sense for many people to engage in costly migration. This means, of course, that wages and employment rates must be higher in the short run. It is this kind of response that cannot be analyzed or understood unless the migration model is identi ed. The models that have been estimated in the past imply that larger increases in wages always imply larger increases in net migration. But the transitory shock is a case in which high current w ages and low migration are perfectly consistent with each other.
Conclusions
Migration is an investment. This idea pervades theoretical studies of migration but has been largely ignored in empirical work. This lack of attention has a ected the estimation and interpretation of net migration equations. In particular, existing empirical studies of net migration do not separately identify the underlying parameters of the typical theoretical model of net migration. These studies su er from an identi cation problem that can be thought of as an omitted variable bias; the models do not include an explicit measure of future labor market conditions even though the theory says they should.
In this paper I addressed this problem by developing and estimating an empirical model of state-level net migration in which the underlying parameters are identi ed. The new, identi ed, estimates of the migration model show that biases in the unidenti ed models can belarge. For example, in a model like the one in Greenwood et al. 1991 , the estimated relationship between current w ages and net migration is biased up by more than two and a half times when I do not control for expected future labor market conditions.
A second advantage of my approach is that it highlights the endogeneity of migration and labor market conditions. Though this is not a new point, many authors talk about how migration responds to wages or unemployment. To be consistent with the theory, w e should talk about how migration and local labor market conditions jointly respond to shocks. To do this I integrated the migration model into a simple labor supply and demand framework and used my new, identi ed estimates of the migration model to simulate to how net migration and labor market conditions jointly respond to permanent and transitory labor demand shocks. I nd that wages and employment rates rise sharply in response to transitory demand shocks because few people migrate. The e ects of such shocks dissipate within ve years. Wages and employ-ment rates rise less in response to equal sized permanent demand shocks because more people migrate. Permanent shocks have permanent e ects on employment and population but transitory e ects on wages and employment rates that dissipate within ten to twelve years. These results indicate that we need to understand migration as an investment to understand how local labor markets operate.
Data Appendix I constructed the wage rate series with data from the March Annual Demographic Supplement le of the Current Population Survey CPS. The CPS is a survey of a random sample of U.S. households. The March les contain information on personal characteristics and retrospective data on labor market activity in the year preceding the survey. The wage subsample includes civilian non-agricultural workers who were between the ages of 16 and 64, reported more than 30 hours of work in a typical week, and did not report self employment income that is negative o r greater than $100 1982 dollars in the year preceding the survey. I also excluded all those who reported fewer than $67 1982 dollars per week in wages and salary. I then calculated the log weekly wage for each person from wage and salary employment. I w ould have liked to correct the wage measure with a state price de ator. Unfortunately, the common de ators are not calculated separately for divisions and states. Instead, I used the CPI-U series from the Bureau of Labor Statistics BLS for the four Census regions of the U.S. This provides a rough correction for state changes in the price level.
I do not have direct data on migration by age. Instead, I used data on population, deaths, and foreign immigration to construct measures of net migration for people aged 16 to 64. Let P st l;h be the population, D st l;h bethe numberof deaths, F st l;h bethe net numberof foreign immigrants, and M st l;h bethe net numberof migrants between the ages of l and h in state s at time t. In this paper I let l = 16 and h = 64. The population and death rate data are from the Bureau of the Census. My death rate data begins in 1982. To get estimates for years prior to that I regressed death rates on a linear time trend for each state. I used the estimates to predict" the death rate by state for the earlier years. I implicitly assumed that death rates are constant across ages.
The immigration data are from the Statistical Yearbooks of the Immigration and Naturalization Service 1978 Service , 1984 Service , 1987 Service , 1993 Service ,1996 . I lack data on emigration and therefore cannot estimate net foreign immigration. Data for 1979 are missing. I used a linear interpolation between 1978 and 1980 to ll these values. I used the 1960-1990 Censuses to calculate the age distribution of new immigrant arrivals. I used these distributions to estimate the number of working-aged immigrants in each year.
National net migration must be zero. The results in the paper are not sensitive to whether I subtracted R t l;h.
